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Abstract: Particulate Organic Carbon (POC) plays a crucial role in the marine carbon cycle, influencing carbon
flux and many important ocean biogeochemical processes in the Bay of Bengal. The purpose of this study was
to examine the seasonal and annual variability of POC in the Bay of Bengal (BoB) region and its correlation
with Sea Surface Temperature (S5T) and Chlorophyll-a (Chlor_a). This study uses level-3 POC, Chlor_a, and
SST data from the Moderate Resolution Imaging Spectroradiometer (MODIS) Aqua satellite. The surface POC
concentration in the Bay of Bengal declined at a rate of -1.30 mgm3y~! over a ten-year period (2003-12) and
ranged from 86.48 mgm- to 110.93 mgm™ with an average of (93.74+7.50 mgm). Seasonally, the mean POC
was highest (97.40 mgm) during the post-monsoon (October-November) and lowest (79.36 mgm?) in the pre-
monsoon (March-May). Seasons were observed to have statistically significant differences in POC
concentration in the study area (Fpais5 = 6.298; p <0.05). A strong positive correlation between POC and
Chlorophyll was observed whereas a week positive correlation between POC and SST was observed. POC was
observed to be very prominent in post-monsoon (97.40 mgm-) and in northeast-monsoon (97.14 mgm-=) and
moderate to low in southwest (81.12 mgm-) and pre-monsoon (79.36 mgm=?). The Bay of Bengal’s annual mean
POC:Chlor_a ratio ranged from 97.56 mgm? to 332.89 mgm?, indicating a significant impact of biological
processes on POC composition. To see how POC fluctuation affects biogeochemical processes in the Bay of
Bengal, deeper investigation is required.

Keywords: MODIS; particulate organic carbon; Chorophyll-a; SST; bay of Bengal; carbon cycle

1. Introduction:

Particulate Organic Carbon (POC) is one of the most significant reservoirs of organic carbon in
the ocean. It comprises living organisms, such as phytoplankton, zooplankton, bacteria, and organic
debris. POC serves as a vital pathway for transferring organic carbon, generated through
photosynthesis, from the surface to the ocean’s deeper layers, where it can be stored. POC is also
commonly used as a measure of biological productivity in the sunlit zone of the ocean (Fingas, 2019).
Due to its significant importance in the marine food chain and productivity, research on POC has
increased in a prominent within the field of marine ecosystems.POC concentrations in the ocean is
influenced by phytoplankton (Fernandes et al., 2009) along with several characteristics including
salinity, temperature, light, nutrients, and chlorophyll-a (Chlor_a) (Stramska, 2014). The main
contributor to changing POC concentrations in the open ocean among these factors is SST. The reason
for low nutrient and phytoplankton, including POC, is due to weakened vertical mixing, as per (Yu
et al.,, 2019a). In contrast, Chlor_a has a positive correlation with POC and is a major source of POC
particles (Fernandes er al.,2009).

Particulate Organic Carbon exhibits spatial and temporal variations due to variety of factors,
including primary production, water exchange, sediment resuspension, terrestrial inputs, ocean
currents, large-scale climate patterns and fluctuations (Fan et al., 2018), as well as fluvial inputs and
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chemical and microbiological changes occurring as POC descends through the water column
(Panagiotopoulos et al., 2012).

The concentration of Particulate Organic Carbon varies vertically, seasonally, spatially,
temporally, and annually. Multiple studies were carried out that demonstrate the fluctuation of POC
concentrations in various oceanic regions, including the Atlantic (Stramska, 2014), Pacific (Fan et al.,
2018), Indian (Bhosle et al., 1988), and a specific study on the Bay of Bengal (Fernandes et al., 2009).

Global POC concentrations were found to be varied between 60-75 mgm-=3 in the global ocean
over the time period of 1998 to 2007 by (Stramska, 2009). These variations in POC concentration on a
global or small-scale basis are observed using in-Situ data and mostly with satellite-derived data.
Various satellite systems capture POC concentration imagery, which is used for further research. In
coastal regions, where the water is highly turbid, satellite-derived data often require greater accuracy.
The Moderate Resolution Imaging Spectroradiometer (MODIS) on NASA’s Aqua satellite, is a key
tool for estimating POC concentrations across the global ocean.

This study investigates the variability of POC concentrations in the Bay of Bengal region over
the time span of ten years (2003-2012), in different scenario. This study mainly demonstrates the
seasonal and annual variability of POC, and it has been found that POC concentrations fluctuates
with chlorophyll-a and sea surface temperature over the entire Bay of Bengal. 10-years of POC data,
derived from MODIS Aqua satellite have been used in this study to understand the spatial and
temporal variability of POC concentrations in the Bay of Bengal region.

2. Materials and Method

2.1. Study Area

As the world’s largest freshwater input side, the Bay of Bengal is a northern extended arm of the
Indian Ocean covering approximately 2.2 million square kilometers situated roughly between 6°N-
22°N and 80°E to 95°E (Figure 1). The Bay’s western boundaries are the eastern and southeast coasts
of Sri Lanka and India, the deltaic region of the Ganges-Brahmaputra-Meghna system to the north,
and the Myanmar peninsula extending up to the Andaman-Nicober ridges to the east (Abdul
Kader,2013). Freshwater discharge into the Bay of Bengal annually exceeds 1.625x1012 m-yr-.
Because of the freshwater, the mean salinity of the BoB in the northernmost portion drops about 7
PSU. The main freshwater supplies for the Bay of Bengal are the Ganga and Brahmaputra, the
Mahanadi in the north, the Godavari and Krishna in the central region, and the Irrawady, Penner,
and Cavery in the south — are the major sources of freshwater for the Bay of Bengal (Kumar et al.,
2004). According to (Sarangi and Devi, 2017), this study used a recognized seasonal categorization to
address the seasonal variability of POC. The categories included pre-monsoon (March-May),
southwest monsoon (June-September), post-monsoon (October-November), and northeast monsoon
(December-February).


https://doi.org/10.20944/preprints202408.1685.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 August 2024 d0i:10.20944/preprints202408.1685.v2

3
80° E 85° E 90° E 95° E
z P N =
o] I:l Bay of Bengal o
N A )
= 4
o] = O
& o
N 13
H
Rangod
z z
o Lo
-~ 0
‘- .
s Bay of bl
Bengal “
(1
4 , ; Andaman
Andaman and I Basin
=z Nicobat! 32 5 =z
o) Islands* 4 r S
< < A\ N §ofrFand =
o SK
Gulf o; I
Es ' 5 D
W GH—F g7 ‘
4 ¥ A 1.7 S 2 ; 4
o | i "4 o
§ 0 120 240 480 120; o9 960
5 -:-t_Mlles
7 1747 ,
i
o T
Il A £ NGEC snacter e uters %&
80° E 85°E 90° E 95° E

Figure 1. Study Area Map.

2.2. Data Set and Properties

This study has been done on the datasets of POC, Chlorophyll-a and SST. From the year of 2003
to 2012, monthly data of POC, Chlorophyll-a (Chlor_a), SST (11 u daytime) were derived from
MODIS Aqua Satellite, NASA Ocean Color website (https://oceancolor.gsfc.nasa.gov). MODIS
(Level-3) Particulate Organic Carbon concentration (POC) was calculated using an algorithm that
was based on research by (Stramski et al.,,2008). The method developed by (Stramski et al.,2008)
determines the concentration of POC by means of an empirical relationship between the availability
of bands centered at 443 nm in the blue region and between 547 and 565 nm in the green region, as
determined by in-Situ measurement of POC and blue to green band ratios of spectral remotely sensed
reflectance’s (Rrs).

The equation for the algorithm is given below:

poC = a x [ Rrs(43) ’
~* *\ R,(555)

Here, a=203.2 and b =-0.1034.

The MODIS Chlorophyll-a concentration algorithm is based on an empirical relationship
established from in-Situ measurements of chlorophyll-a and the blue-to-green band rations of in-Situ
remote sensing reflectance’s (Rr. The MODISA Chlorophyll-a dataset utilizes the Ocean Chlorophyll
2 (OC2) algorithm and the Enhanced Ocean Chlorophyll 4 (OC4) algorithm, which is a maximum
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band ratio formulation using four bands (443, 490, 510, and 55 nm) as described by (O’Reilly et al.,
1998).

The SST data is obtained using the long-wave infrared bands of 11 pm and 12 um. The present
Sea Surface Temperature (SST) method is derived from a modified version of (Walton et al.,’s 1998)
nonlinear SST algorithm and can be applied to both daytime ad nighttime data collected by the
MODISA sensor (NASA 2014, n.d).

2.3. Data Processing and Analysis

The MODISA satellite-derived POC, Chlor_a and SST data were all processed and analyzed
using the Sentinel Application Platform (SNAP) 10.0.0 software. This software is generally employed
to extract spatial data and visualize and analyze ocean color data. POC:Chlor_a ratios were
determined using SNAP’s collocation tool by dividing MODISA derived POC and chlorophyll-a data.
All the data were compiled in Microsoft Excel and visualized using RStudio Desktop. Statistical
analysis, such as regression, correlation, and ANOV A were performed using RStudio Desktop.
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Figure 2. Annual trend of POC concentration in the Bay of Bengal from 2003 to 2012.
3. Result and Discussion

3.1. Annual Variability of POC

The yearly trend typically shows the inter-annual variability of the POC, which is a major, long-
term change in POC. In order to show the annual trend in POC concentration throughout the ten-
year period from 2003 to 2012, annual composites of POC were derived from the MODIS Aqua
satellite. These 10-year surface POC concentrations showed the dynamic fluctuation of POC in the
BoB, with POC levels ranging from 86.48 mgm- to 110.93 mgm- (average of 93.74 + 7.50) mgm- and
declining at a rate of -1.30 mgm-= per year.

The annual average POC concentration was documented as 70-120 mgm in the North Atlantic,
58-82 mgm-2in the South Atlantic, 50-85 mgm-in the North Pacific, 45-50 mgm in the South Pacific,
with a global ocean average ranging from 60-75 mgm (Stramska, 2009). (Stramska, 2009) also
reported that the annual average POC concentration in the Indian Ocean was approximately 50-75
mgm-?, which closely aligns with our derived yearly mean POC concentration, as the Bay of Bengal
is a part of the Indian Ocean. In the northern Bay of Bengal, POC concentrations ranged from 126.83
mgm-= to 180.58 mgm- (Rouf et al., 2021). However, in the southwest Bay of Bengal, POC values
ranged from 62.60 mgm-to 108.72 mgm- (Kandasamy et., 2019).


https://doi.org/10.20944/preprints202408.1685.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 August 2024 d0i:10.20944/preprints202408.1685.v2

The POC distribution in the Bay of Bengal from 2003 to 2012 is depicted (Figure 3) in yearly
composites derived from MODISA satellite. This study has found that POC concentration decreases
as we move from north to south and the rate of decrease in POC concentration as we move southward
is 14.89 mgm? per degree of latitude. According to other relevant studies (Fernandes et al.,2009;
Stramska, 2009), the northern Bay of Bengal has a comparatively higher POC concentration due to
terrestrial inputs and coastal dynamics, which is consistent with the findings of this investigation.
(Stramska & Bialogrodzka, 2016) identified a decreasing trend in POC over a decade, corresponding
with a decline in phytoplankton, in addition, in the northern Bay of Bengal, annual average POC
concentration has shown a declining trend, as observed by (Rouf et al.,2021), both of which is similar
to our findings in this study. Phytoplankton biomass, indicated by Chlor_a, remains the primary
driver of long-term POC trends in the ocean. (Arrigo et al.,2008).
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Figure 3. Annual POC images of the Bay of Bengal from 2003 to 2012.

The classified image from satellite-derived data depicts the annual variations in POC in the Bay
of Bengal. The open portion of the Bay of Bengal has POC concentrations ranging from 40 mgm- to
approximately 200 mgm3, while the coastal region of the Bay of Bengal has a relatively higher POC
concentrations, generally between 200 and 1000 mgm?3.

Table 1. Annual trend of surface POC in different oceans.

Location Annual Trend (mgm-?) Reference
Bay of Bengal -1.30 This study
Northern BOB -1.12 (Rouf et al., 2021)
North Atlantic -1.53 (Stramska, 2014)
South Pacific +0.13 (Stramska & Cieszynska, 2015)
Southern Ocean +1.20
300 Southwest monsoon Post-monsoon Northeast monsoon Pre-monsoon

250

200 =

-
[S2]
o

100

POC (mg m™®)

50

Seasons

Figure 4. Seasonal trend of POC in the BoB with the monthly climatological average from 2003 to
2012.

3.2. Seasonal Variability of POC

The BoB has a distinct feature known as the monsoon, which defines the seasons and affects the
main phenomena in Bangladesh’s coastal and territory regions. Consequently, by studying this
variability of POC, we may uncover the ways in which the monsoon influences POC variability.

The seasonal distribution of POC concentration was studied in this work by binning and
averaging monthly MODISA satellite-derived POC data collected over 10-year period (2003-2012).
This 10-years monthly mean POC varies from 68.80 mgm- to 103.12 mgm-3. POC concentrations were
found to be highest during the post-monsoon (October-November) (97.40 mgm-) and northeast-
monsoon (December-February) (97.14 mgm=?). A relatively reduced POC concentration (81.13 mgm-
%) was observed during the southwest-monsoon (June-September). The lowest POC concentration
(79.36 mgm) was observed during the pre-monsoon (March-May). This finding closely aligns with
the findings of (Rouf et al., 2021).
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POC concentrations in the study area were found to be statistically significant among seasons,
as indicated by a two-way ANOVA (F2155 = 6.298, p = 0.000298). Moreover, a substantial variation
in the mean POC between seasons was found using the post hoc analysis (Tukey). All seasons were
significantly different from one another, with the exception between post-monsoon and northeast
monsoon (0.999) and southwest and pre-monsoon (0.985).

Table 2. Level of significance between the seasons.

Seasons Significance Level
Post-monsoon-Northeast monsoon 0.9999724
Pre-monsoon-Northeast monsoon 0.00592477**
Southwest-monsoon-Northeast monsoon 0.0089218***
Pre-monsoon-Post-monsoon 0.0158662***
Southwest-monsoon-Post-monsoon 0.0246472***
Southwest-monsoon-Pre-monsoon 0.9855988

The fluctuations in POC across seasons are predominantly shaped by factors such as primary
productivity (with a detailed on the POC and Chlor_a relationship discussed later), in addition to
river run-off or terrestrial inputs, eddy dynamics, water currents, upwelling, changing monsoon
winds, stratification, light penetration, and sediment resuspension (Rouf et al.,2021). Monthly
climatological image of POC over the period of ten-years from 2003-2012 was binned to obtain a mean
monthly POC concentrations for the designated time period.

The highest mean POC concentration were observed during the post-monsoon (97.40 mgm?3,
Oct-Nov) and northeast-monsoon (97.14 mgm=3, Dec-Feb) periods. (Rouf et al.,2021) also found that
POC was highest during the northeast-monsoon. This increase is attributed to elevated chlorophyll-
alevels (ranging from 0.38 mgm? to 0.47 mgm-), moderate sea surface temperature (27.05 t0 29.07°C),
substantial nutrient input, and phytoplankton blooms driven by Ekman pumping. A moderate mean
POC concentration (81.13 mgm-) was observed in the southwest monsoon. Similar moderate POC
was also reported in this season by (Kandasamy et al.,2019). Pre-monsoon (March-May) had the
lowest mean POC (79.36 mgm3) concentration, which closely aligns with the findings of (Rouf et
al.,2021). According to (Gomes et al., 2000; Nagamani et al., 2011; Sarangi et al., 2008), the observed
POC may be caused by a number of factors, including rising sea surface temperatures (average of
29.23+0.97°C), insufficient fresh water input, upward movement of deeper waters by the EICC
(mostly in March), and eddy-like structures along the coast. Some more relevant investigation has
been done on seasonal POC variation in several regions of the world ocean. (Table 3)
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Figure 5. Monthly climatological POC images derived from the MODISA from 2003-01-01 to 2012-12-

31.
Table 3. Highest and Lowest seasonal POC observed in different parts of the world ocean.
Highest P L P
Location ighest POC owest POC Reference
(mgm-) (mgm-)
7.4 t- 79. -

Bay of Bengal 97.40 (post-monsoon) 9.36 (pre-monsoon) This study
181.80+22.34 136.56+36.24

Northern BOB (Rouf et al., 2021)

(Northeast-monsoon) (Pre-monsoon)

Northern Pacific 53+5.3 (winter) 31+2.9 (summer) (Yu et al., 2019a)
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Ocean (170-180°E)
(Winogradow et al.,

Baltic sea 190+130 (warm) 960+461 (cold) 2019)

3.3. Relationship between POC Concentration and Chlorophyll-a (Chlor_a)

A strong positive correlation between POC and Chlor_a was observed across both seasonal and
annual datasets in the Bay of Bengal. The liner regression model demonstrated a high R? value for
the relationships within seasons and throughout the year. The coefficient of determine (R?) ranged
from 0.92 during the southwest-monsoon to 0.85 in the northeast-monsoon season. The linear
regression model revealed a significant (p<0.05) and a positive relationship (b =116.96) between POC
and Chlor_a in the Bay of Bengal. The correlation coefficient between POC and Chlor_a concentration
varied from 0.85 to 0.94 across all seasons and years (Table 4). Among all the seasons, the strongest
correlation (R?=0.92) was observed in the southwest-monsoon and post-monsoon (R?=0.91) and also
in the pre-monsoon (R? = 0.90). A similar pattern was noted in the western Bay of Bengal by
(Fernandes et al.,2009), where a highly significant positive relationship between POC and Chlor_a
was identified during southwest-monsoon (r = 0.3656, p < 0.02), post-monsoon (r = 0.4951, p < 0.001)
and pre-monsoon (r = 0.4965, p <0.001)

Table 4. Statistical analysis between POC concentration and Chlor_a in the Bay of Bengal.

Time series A B P r R? n
(intercept)  (slope)  (Significance (correlation) (Coefficient) (Number of
level) sample)
Post-monsoon 37.06 129.02 <222e-16 0.95 091 360
Pre-monsoon 34.80 141.07 <2.22e-16 0.95 0.90 540
Southwest- 49.03 72.37 <2.22e-16 0.96 0.92 719
monsoon
Northeast 36.62 158.73 <2.22e-16 0.91 0.85 540
monsoon

All year 40.61 116.96 <222e-16 0.97 0.94 2159
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Figure 6. Regression analysis between POC and Chlor_a concentration in the Bay of Bengal.

3.3.1. Temporal Variations of POC Concentration and Chlor-a in the Bay of Bengal

(Figure 7) represents the temporal variations of POC (mgm?) and chlorophyll-a (mgm?)
concentrations from 2003 to 2012. The trends observed indicate a generally strong positive correlation
between POC and Chlorophyll-a, as evidenced by the synchronous peaks and troughs across the
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years. Notably, both POC and Chlorophyll-a concentrations peaked in 2004 and 2010, suggesting the
factors influencing phytoplankton productivity might simultaneously affect POC levels. Conversely,
lower values were observed around 2007 and 2012, indicating potential periods of reduced
productivity. These trends align with the findings discussed later in section (3.4), regarding the
relationship between SST and POC, further supporting the concept that changes in SST influence
vertical mixing and nutrient availability in the water column, thereby impacting both POC and
Chlorophyll-a concentrations. The synchrony in fluctuations emphasizes the interconnectedness of
these two parameters, suggesting that Chlorophyll-a can serve as a proxy for POC concentration in
the Bay of Bengal. Warmer SST conditions, as reflected in section (3.4) section, influencing nutrient
availability and, consequently, the productivity of phytoplankton and POC concentrations (Yu et

al.,2019a)
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Figure 7. Temporal variations of POC concentration and Chlor_a in the Bay of Bengal.

3.3.2. POC:Chlor_a Ratio

POC fluctuation in the Bay of Bengal is closely linked to primary production, in line with the
findings of (Yu et al., 2019a). The POC:Chlor_a ratio is a crucial indicator for determining the
ecological and physiological state of phytoplankton and indicates the source of organic matter (Sherin
et.,2018). The annual mean POC:Chlor_a ratio found to be varied from (279.58+48.04) mgm? to
(317.78+70.27) mgm= in the Bay of Bengal. (Lee et al.,2020) also found a quite similar annual
POC:Chlor_a ratio ranged from 169.6 to 528.4 for the Japan sea, South Korea. The climatological
monthly mean POC:Chlor_a ratio demonstrated the lowest value during the post-monsoon
(279.58+48.04) mgm=? and a highest during the pre-monsoon (317.78+70.27) mgm in the Bay of
Bengal. The POC ratios vary seasonally, influenced by phytoplankton physiology and size classes
(Lee et al.,2020; Roy et al.,2017). Smaller phytoplankton typically show higher POC ratios due to
slower POC sinking (Lee et al.,2020; Yu et al.,2019a).

3.4. Relationship between POC Concentration and SST

The statistical analysis between POC and SST using a non-linear regression model for different
seasons and the overall year data in the Bay of Bengal is shown in (Table 5). The chosen non-linear
regression model is more suitable for capturing the complexities and variations observed in the data,
which may not be adequately represented by a linear model. The analysis reveals a significant
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(p<0.05) but generally weak to moderate relationship between POC and SST across the seasons. The
strength of the correlation varies, with the highest R2 value observed during the Northeast-monsoon
(R2=0.52), indicating a moderate relationship, while the lowest was in the Southwest-monsoon (R? =
0.13), pointing to weak correlation. The inverse relationship observed suggests that as SST increases,
POC concentration tends to decrease, particularly evident in the Northeast-monsoon. This inverse
relationship may be attributed to warmer SST, which indicates less vertical mixing, resulting in poor
nutritional conditions, reduced phytoplankton productivity, and consequently lower POC
concentrations (Yu et al.,2019a). The non-linear approach better reflects the actual dynamics between
POC and SST, capturing the non-linear patterns that would be oversimplified by a linear model. This
approach aligns with findings by (Yu et al.,2019a) in the North Pacific Ocean, where a similar inverse
relationship between POC and SST was identified.

Table 5. Statistical analysis between POC concentration and SST in the Bay of Bengal.

Time series A B P r R? n
(intercept)  (slope)  (Significance (correlation) (Coefficient) (Number of
level) sample)
Post-monsoon 135127.3 -9306.7 <222e-16 -0.20 0.45 360
Pre-monsoon 11637.91 -767.91 7.2128e-05 -0.36 0.15 540
Southwest- 62237.66  -4307.64 1.0548e-16 0.28 0.13 720
monsoon
Northeast 13769.1 -974.43 <2.22e-16 -0.64 0.52 540
monsoon

All year 8697.84 -598.35 <2.22e-16 -0.27 0.14 2160
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Figure 8. No-linear regression analysis between POC concentration and SST in the Bay of Bengal.

3.4.1. Temporal Variations of POC Concentration and SST in the Bay of Bengal

The temporal analysis of POC concentrations and SST in the Bay of Bengal from 2003 to 2012
demonstrates a clear inverse relationship as depicted in the (Figure 9), where peaks in SST correspond
with troughs in POC concentrations, for instance, in 2004 and 2010, SST reached its highest values,
while POC concentrations showed significant decreases, forming troughs. This suggests that as SST
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increases, reduced vertical mixing and nutrient availability limit phytoplankton productivity, leading
to lower POC levels (Yu et al.,2019a), Conversely, when SST decreases, as seen in 2007 and 2011, POC
concentrations rise, reflecting improved conditions for nutrient mixing and phytoplankton growth.
This pattern is most evident during the northeast-monsoon, where the correlation between SST is
moderate (R?=0.52), while it is weaker (R?=0.13) during the southwest-monsoon, indicating addition
influencing factors.
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Figure 9. Temporal variations of POC concentration and SST in the Bay of Bengal.

4. Discussion

This study elucidates the seasonal and inter-annual variability of Particulate Organic Carbon
(POC) and its intricate relationship with Chlorophyll-a (Chlor_a) and Sea Surface Temperature (SST)
in the Bay of Bengal, utilizing remote sensing data. The findings indicate that the ten-year (2003-2012)
annual average surface POC concentration fluctuated between 86.48 mgm- and 110.93 mgm3, with
an overall mean of (93.74+7.50) mgm-, and a declining trend of —1.30 mgm year. A statistically
significant variation in POC was observed across different seasons, with the highest mean
concentrations occurring during the post-monsoon (97.40 mgm?) and northeast-monsoon (97.14
mgm?) periods, and the lowest during the pre-monsoon (79.36 mgm?). The study identified an
inverse correlation between POC and SST, while a positive correlated was noted between POC and
Chlor_a, suggesting that POC is predominantly influenced by biological processes, particularly
Chlor_a, followed by SST. The seasonal variability in POC is further attributed to a range of
mechanisms, including enhanced light conditions, Ekman pumping, river discharge, cyclonic
activity, upwelling, and salinity stratification.

This research provides a foundational baseline for further investigations into the ecological
health and dynamics of the Bay of Bengal. It underscores the need for more extensive in-situ data
collection to validate and enhance the accuracy of MODISA-derived data. Moreover, exploring the
vertical distribution of POC, alongside surface POC concentrations, is imperative for a
comprehensive understanding of primary productivity and ocean ecosystem dynamics across the
Bay of Bengal, Future studies should prioritize the verification of MODISA data reliability through
rigorous in-situ assessments to ensure the robustness of POC concentration measurement in this
critical region.
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